The recent increase in the number of cases of indigenous hepatitis E virus (HEV) infection highlights the importance of identifying the transmission routes for the prevention of such infections. Presented herein is the first case of acute HEV infection after ingesting wild roe deer meat in South Korea. A 43-year-old male presented with abdominal discomfort and jaundice. He had not recently traveled abroad, but had eaten raw roe-deer meat 6-8 weeks before the presentation. On the 7th day of hospitalization the patient was diagnosed with acute viral hepatitis E. Phylogenetic analysis of his serum revealed genotype-4 HEV. This case supports the possibility of zoonotic transmission of HEV because the patient appears to have been infected with genotype-4 HEV after ingesting raw deer meat. 
INTRODUCTION
Hepatitis E virus (HEV) has four genotypes. Of these four types, genotype 1 has caused epidemic outbreaks in Asia and Africa and genotype 2 is usually discovered in western Africa. Both genotype 1 and 2 are found exclusively in humans. 1 On the other hand, genotypes 3 and 4 are usually isolated from sporadic hepatitis E in developed countries, and also found in swine, deer, wild boar populations. 2, 3 Sporadic infection in non-endemic areas such as developed countries has been known to be due to an influx from foreign countries. However, some reports of locally acquired acute viral hepatitis E in people with no history of travel to endemic regions have recently increased in non-endemic areas. 4, 5 Autochthonous sporadic HEV infections in a non-endemic area mostly give no clue as to their sources despite the diagnosis of acute viral hepatitis E, rendering the transmission routes undecided. Of the viruses that cause acute viral hepatitis, HEV is known to be the only virus to have animal reservoirs. Since the discovery of HEV in swine, HEV has also been isolated from chickens, deers, mongooses, rabbits and rats, supporting zoonotic transmission and prompting its investigation. 6, 7 We report here a case of acute viral hepatitis E that occurred after ingestion of raw meat of a wild roe deer in the absence of contact with another hepatitis patient or travel to an endemic area. 
CASE REPORT
A 43-year-old male presented with abdominal discomfort for 3 weeks and jaundice lasting 1 week. He had a past history of diabetes mellitus, which had been diagnosed 3 years prior to admission to our hospital. However, he arbitrarily stopped taking hypoglycemic agents. The patient was a heavy alcohol drinker, with the consumption of 2 to 3 bottles of Soju, distilled liquor, 4 to 5 times a week. He denied any travel outside South Korea in the preceding years. About 6-8 weeks before hospitalization, he ingested raw meat (about 300 g) of a captured wild roe deer inhabiting in Gyeongnam province with his friends, who enjoyed hunting on a regular basis.
Physical examination on admission was generally normal, except for jaundice. Mild tenderness was only noted in the epigastric area. Initial laboratory data showed white blood cell count of 4.88×10³/mm³ (polymorphonuclear neutrophils, 57.2%; lymphocytes, 36.4%; and eosinophils, 1.5%), elevated serum total bilirubin level of 12. 
Detection of HEV genome in patient's serum
Viral RNA was extracted from 140 µL of anti-HEV IgM-positive serum in phosphate-buffered saline using a QIAamp viral RNA 
Phylogenetic analysis
The relationship between the sequences is shown in the dendrogram. The length of each pair of branches represents the distance between the sequences. Phylogenetic trees were constructed by the neighbor-joining method based on the ORF2 sequence. All strains were separated into four groups according to their genotypes. Sequence analysis was conducted using the software VectorNTI and MEGA 4.1 beta. Bootstrap values are indicated for the major nodes as a percentage of the data obtained from 1000 resamplings. We identified genotype 4 human HEV from the 43-year-old Korean male patient with acute hepatitis, who had never been abroad. He was negative for serum markers of hepatitis A, B and C viruses and positive for anti-hepatitis E virus as IgM class leading to the diagnosis of hepatitis E, whose ORF2 nucleotide sequence from the patient was isolated. The identified Korean HEV strain named 2010-JKSH-CKK (HM769726) belonged to genotype 4, based on comparison with previously reported HEV strains Fig. 2) . When comparing the ORF2 region, HM769726 was closely related to the two strains EU849134 and FJ763142 with a nucleotide similarity of 97 and 98%, respectively ( Table 1) . The two human strains by HEV genome from Korean patients, who had never been aboard, were isolated in Gyeonggi-do, Korea. Among swine HEV isolates, HM769726 was closely related to EU332143-45 from Heilongjiang, China (Table 1) .
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DISCUSSION
In 1997, an animal strain of HEV was isolated from pig, characterized as swine HEV, which was revealed to be genetically associated with human HEV in the United States. 6 Subsequently, a number of swine HEVs were isolated and proven to be closely associated genetically with human HEV. 10, 11 Unlike genotype 1 and 2 HEV, genotype 3 and 4 HEV are isolated from both human and animals. Recently, sporadic cases of genotype 3 and 4 hepatitis E has been reported in non endemic area, such as France, 12 Germany, 13, 14 and Japan. 6, 11, 15, 16 In Germany, an autochthonous genotype 3 HEV infection was reported even in a 5-month-old female child. 14 In Japan where raw fish and uncooked or undercooked meat are part of the traditional diet, there have been some case reports of zoonotic food-borne transmission, though domestic pig, wild boar and wild deer are the main routes for autochthonous HEV infection. 10, 11 For example, in 2003, hepatitis E was diagnosed in a family who had previously ingested raw meat of a wild roe deer. HEV genotype 3 was isolated from the remnant raw meat and the nucleotide sequence homology of HEV was verified between the family and the meat. 7 Following this event, there were some published articles about zoonotic transmission of HEV in Japan. 16 In South Korea, There have been case reports of HEV with some reports of HEV serologically diagnosed since 2002; however, only three of them including our case could detect serum HEV RNA (Table 2) . [17] [18] [19] [20] In the interpretation of HEV serological test, we should consider the possibility of false-positive result especially in nonendemic areas. The detection of IgM anti-HEV in serial samples as well as serum or stool HEV RNA detection is helpful to confirm diagnosis. 21 Two Korean cases of genotype 4 hepatitis E reported in 2010 and 2011 are similar to our case with a nucleotide similarity of 97 and 98%, respectively. 8, 22 Our case is the first human case of autochthonous genotype 4 hepatitis E from a roe deer, while most of the HEV infections previously reported were by zoonotic transmission from a domestic pig or a wild boar in South Korea. Accumulating data supports the notion that zoonotic transmission is the main route of autochthonous infection of HEV, which is an increasingly interesting issue. Even with an increasing interest in acute hepatitis E, HEV is still regarded as an infrequent cause of acute viral hepatitis. Perhaps this is because most asymptomatic patients with merely elevated levels of aminotransferase receive supportive care without a definitive diagnosis, which can possibly underestimate the incidence of hepatitis E. Therefore, physicians should be on the alert for HEV infection in patients with acute hepatitis of unknown etiology in developed countries. Furthermore, it is important to check whether they intake the raw meat of wild animals in patients without a travel history of HEV endemic area.
